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LERC STRUCTURESAND ACOUSTICSDIVISION CAPABILITY

The Structures and Acoustics Division of the NASA Lewis Research Center hasits genesis
dating back to 1943. It has been an independent Division at Lewissince 1979. Itstwo primary
capabilities are performance and life analysis of static and dynamic systems such as those found
in aircraft and spacecraft propulsion systems and experiment al verification of these analyses.
Research is conducted in-house, through university grants and contracts, and through cooperative
programs with industry. Our work directly supports NASA s Advanced Subsonic Technology
(AST), Smart Green Engine, Fast Quiet Engine, High-Temperatu re Materials and Processing
(HITEMP), Hybrid Hyperspeed Propulsion, Rotorcraft, High-Spe ed Research (HSR), and
Aviation Safety Program (AvSP).

LeRC Structures & Acoustics Division
Two Primary Capabilities
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® Analysis capability
e Experimental capability




LERC STRUCTURESAND ACOUSTICSDIVISION CORE COMPETENCIES

There are eight core competencies of the Structures and Acoustics Division. These are listed
below. A primary focus of the Division has been the design a pplication of new composite
material s into advanced aerospace structures. In addition, research is being performed on drive
systems for helicopters and turboprop aircraft. Work is performed on aeroelasticity and aircraft
engine noise suppression. Current goals emphasi ze lighterwei ght, more reliable aeropropul sion
structures operating at higher temperatures.

LeRC Structures & Acoustics Division
Core Competencies

e Computational tools

® Experimental methods and test techniques
e Structural concepts

e Advanced materials applications

® Mechanical drive systems

e Vibration control

® Aecroelastic codes

¢ Noise Suppression




LERC STRUCTURESAND ACOUSTICSDIVISION ORGANIZATION

The Structures and Acoustics Division comprises five branches consisting of 134 engineers,
scientists and support personnel. The staff consists of NASA Lewis civil servants and personnel
from universities and private support organizationswhich ar e listed. The breakdown of the
Division programs are shown under their respective branches.

LeRC Structures & Acoustics Division
Core Competencies
Structures & Acoustics
Division
: Mechanical
Structural Mechanics Life Prediction Machine Dynamics Acoustics Components
Branch Branch Branch Branch Branch
*Advanced Composites *Brittle Structures  *Aeroelasticity sTurbomachinery  +Transmissions
+Smart Structures Modeling +Vibration Control Noise *Gears
+«Containment Structures  *Nondestructive «Magnetic Suspension +Jet Noise *Bearings
+Computational Evaluation *Dynamic Systems *Active Control of +Seals
Mechanics *Fracture Fan Noise +Lubrication Systems
*Multidisciplinary Based  <Deformation & Fatigue +Computational *Clutches
Design *Benchmark Testing Aero-Acoustics *Couplings
sManufacturing Process *Low-Noise Fan/
Modeling Nacelle Aerodynamics
Staff: T6 NASA CS 10 Army CS 17 On-site Grantees
23 Support Contractors 50AI INRC




LERC STRUCTURESAND ACOUSTICSDIVISION CONTACTS

The Structures and Acoustics Division welcomesinquiries from industry, universities and
other government organizations as well as private individual s. There exists many collaborative
research and technol ogy projects between outside organizatio ns and the various branches.
Contacts for each of the organizational entities are shown.

LeRC Structures & Acoustics Division
Contacts
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Structures & Acoustics Division (5900)
L. James Kiraly
Acting Division Chief
433-6023
Structural Mechanics Branch (5910) Acoustics Branch (5950)
Dale A, Hopkins Valerie Lyons

Acting Branch Chief Acting Branch Chief

433-3260 433-5728

Life Prediction Branch (5920) Mechanical Components Branch (5940)

John P. Gyekenyesi John J. Coy
Branch Chief Branch Chief
433-3210 433-3915

Machine Dynamics Branch (5930)
George L. Steflko
Acting Branch Chief
433-3920




TEST AND EVALUATION

Unique mechanical testing and nondestructive evaluation techniques are being devel oped to
make global civil aviation and access to space more competitive and affordable. A state-of-the-
art computed tomography facility was developed to characterize critical manufacturing problems
in advanced composite materials and engine subscale components. Thisfacility provides rapid
re-engineering and reduction in product development cycleti me. A world-class benchmark
testing facility for high temperature structures was established. Thisfacility is used to verify and
validate structural analyses methods for aeropropulsion syst ems operating at 1500°C and to
producereliabletest datafor advanced materialsin scale-u p form subjected to prototypical
operating conditions. The ballisticimpact facility wasbuil tfor testing light weight fan
containment systems and other jet engine systems where impac t strength is of concern. High
temperature compliant engine seals are being devel oped to survive temperatures up to 1100°C, to
have low leakage, to exhibit resilience with cycling, and to resist scrubbing damage.

Test and Evaluation

Non-destructive evaluation
and in-situ health monitoring
of structural ceramics,
composites, and other high
temperature engine materials

High temperature compliant
engine sealsfor high speed
flight conditions

> 100,000 Ib High Temperature Bi-Axial Load Frame
? World-Class benchmark N B >
testing facility for high-
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i

1500°F Seal Testing

temperature structures
,f Iii Q Ballistic impact testing

(Supports HSR, HITEMP, AST)
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